Seven known ursane-type saponins were isolated from the methanolic extract of the whole plant of Zygophyllum cornutum Coss, and identified by 2D NMR spectroscopy and FAB-mass spectrometry. They are reported in this species for the first time and might be chemotaxonomically significant for the genus Zygophyllum.
The genus Zygophyllum, the largest genus in the Zygophyllaceae family consists of ca 150 species. It is widely distributed in deserts and steppes from the Mediterranean to Central Asia, South Africa and Australia [1, 2] . Zygophyllum species are used in folk medicine, for instance as diuretic, anthelmintic, antidiabetic, antirheumatism, antiasthmatic, and antihypertensive agents [3] [4] [5] [6] . Some of them are reported to be rich in triterpenoids [4] . In our continuing search for saponins from Zygophyllum species [4], we investigated Z. cornutum Coss. growing in Algeria and used in folk medicine for the treatment of diabetes [5] . This species was reported to contain flavonoids [5, 6] , but no previous phytochemical work has been reported for the saponins.
The MeOH extract of the whole plant of Z. cornutum was submitted to multiple chromatographic steps involving vacuumliquid chromatography (VLC) on silica gel and medium-pressure liquid chromatography (MPLC) on reversed-phase RP-18 silica gel, yielding seven compounds (1-7). They were unambiguously identified by comparison of their 1D-and 2D-NMR ( 1 H-1 H COSY, TOCSY, NOESY, HSQC, and HMBC), and mass spectral data (FAB), with those reported in the literature as: 12, 13] , and its sulfated derivative 14, 15] Chemotaxonomic significance: The saponins of the Zygophyllum genus are mainly glycosides of quinovic acid with sulfated sugars at position 2, especially quinovose. They have been found in Z. coccineum [7, 11, 17] , Z. geslini [4], Z. album [10, 12] , Z. dumosum [10, 11] , Z. fabago [7, 18, 19] , Z. propinquum [9, 14, 20] , and Z. gaetulum [15] . Our results confirm that these compounds might be chemotaxonomically significant for the genus Zygophyllum. Although compounds 1-7 have previously been isolated from Zygophyllaceae species, it is the first time that they have been isolated from Z. cornutum.
Experimental

Plant material:
The whole plant of Zygophyllum cornutum Coss., was collected in Tolga (Algerian Sahara) in June 2005, and identified by Prof. Debellaire, Faculty of Chemistry, University of Annaba, Algeria. A voucher specimen (LOST ca 03/05) has been deposited in the herbarium of the Phytochemistry Department, Mentouri University, Constantine, Algeria.
Extraction and isolation:
The air-dried powdered whole plant of Zygophyllum cornutum (3.8 kg) was extracted with 70% MeOH (3×1000 mL, under reflux, 3 h each) to give 209 g of a crude extract after evaporation of the solvent. An aliquot (10 g) of this extract was submitted to vacuum-liquid chromatography (VLC) on silica gel 60 (Merck, 15-40 μm) with CHCl 3 /MeOH/H 2 O (70:23:4, 60:32:7, 0:100:0, 400 mL each), affording 10 fractions (F1-F10). Fractions (F1-F5, 2.07 g) eluted with CHCl 3 /MeOH/H 2 O (70:23:4) were subjected to successive medium-pressure liquid chromatography (MPLC) on RP-18 silica gel (Silicycle 75-200 M), eluted by a MeOH/H 2 O gradient (0:100100:0) yielding 5 compounds, 1 (6.7 mg), 2 (5.2 mg), 3 (6.3 mg), 4 (7.0 mg), and 5 (4.0 mg). F6 (640 mg) was fractionated by MPLC on silica gel 60 (15-40 μm) in the same conditions as above affording 6 (6mg) and 7 (4.6 mg).
